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CHAIRMA Good morning. I: would 

e to call the rneet~n~ to order. 

Langer. I wanted to Q two things. First, my 

major task is to rern~~d all, the Bo rd members to 

pay Donna $8 for Lunc during the break. And, 

secondly, t we could j st maybe go araun 

the table arzd introduce everyone just briefly. 

DR. PRXNCIPE: My name is Jose Principe. 

I am Professor of ,Electrical ~~g~~eer~~g. My 

expertise is biosignal processing. I wor 

University of Florida. 

DR. PICKETT: I am Cecil Pickett. I am 

Executive Vice President of Research and 

Development at Schering-Plough Research Institute. 

DR. Owen Fennema, Emeritus 

Professor of Food Chemistry, University of 

isconsin. 

DR, NEREM: Bob erem from Georgia 

Institute of Technology. I am Professor of 

%echanical Engineering and iomedial, Engineeriln 

DR. CANADY: I am Alexa Ca I am not 
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on the Science Board ut was on t 

Committee, Co-Chair, and T am Professor of 

Neurosurgery at Wayne State University. 

R. DOYLE: 1 ike Doyle. I a 

Director of the Center fur Food Safety at the 

University of Georgia. 

DR. ANDERS: Greg Anders, now a Professor 

Emeritus of Pharmacology and Physiology at the 

University of Rochester. 

DR. I am inda Suydam, FDA Senior 

Associate Commissioner for ~omm~n~cat~ons and 

Constituent Relations. 

DR. SCHWETZ: Bern Schwetz, Acting 

Commissioner of the FDA. 

CHAIRMAN LA I am Bob Langer. I: am 

Jhair of the Science Board and a Professor at MIT 

in Chemical and iomedical Engineering. 

DR. I am Norris Alderson. I am 

zhe Senior Acting Director--I am Acting Senior 

idvisor for Science. I'll get it right. It's a 

Jood job. 

[Laughter.] 
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MS. BOVE: am Celeste Bove. I'm the 

Acting Exec. Sec. in the Office of Science. 

MR. BAKER: I am Dennis Baker, I'm the 

Associate Commissioner for Regulatory Affairs. 

MR. I am Steve Sundlof. I am 

the Director of the Center for Veterinary Medicine. 

DR. WOODCOCK: Janet Woodcoc J Director, 

Center for rugs. 

C~A~R~A~ LANGER: Okay, so no I. would 

ike to turn this over to Bern Schwetz, who is the 

Acting Principal. Deput Cornm~ss~o~er~ to make some 

introductory remarks. 

DR. SCWWETZ: Thank you, Bob. I'm in the 

precarious spot of eginning to talk and my notes 

xe still in my office over in the other building, 

~jlhich is a position I try not to get caught in very 

often. 

Let me follow up from where orris was 

zoing with his title. When the Science Board met 

Last time, Liz Jacobson was still with us as the 

lcting Senior Advisor for ScienceJ and in the 

neantime Liz has retire and is still helping us 
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in some ways. But she is no lunger in the position 

that she was in when we met last time, and instead 

orris has agreed to come in and help in this 

Norris has spent many years in the Center 

for Veterinary Medicine, and in his most recent 

position- -recent in the last 15, 16, 17 years--has 

been the Director of the Office of Research wit 

e Center for Veterinary Medicine. And in 

consultation with Steve, who reluctantly agreed to 

let orris out of CV for a while, orris agreed to 

=lome and fill this position as the Acting Senior 

kidvisor for Science, and I am very happy to have 

Morris helping me in that regard. 

There is another change that has been made 

nzithin my immediate Office of the Commissioner that 

I want to update you o . Dr. Mac ~~mp~~~ is now 

gerving as the Acting Deputy Commissioner of the 

iigency. Mac was in the Center for Drugs with Janet 

Ear many years, and mure recently has served as the 

;eniar medical advisor to me during this time when 

[ have been the Acting Commissioner. 
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So we have iven Mac a more permanent 

title, if you will, of the Acting Deputy 

Commissioner, so I am glad to ave his help. It 

helps to have, when youJre not a physician in 

charge of the agency, it‘s nice to have a p 

as a right-hand person helping with the day-to-day 

g of the agency. 

I al-so want to t ank our two new members 

of the Science Board. Dr. Cecil, Pickett, as he has 

already identifie is fro S~he~i~g-~~u~gh 

Research Institut e Executive Vice President of 

Discovery Research, a cell. biologist by training, 

and was on the Science Advisory Board of NC And 

Z had a conversation, a couple of conversations 

with Dan Casciano about the possibility of having 

Cecil work on the Science Board at this time, 

instead of on the CTR Science Advisory Board, and 

Dan agreed. So, Cecil, we're very happy to ave 

you with us, 

And Dr, Principe is also new. We welcome 

both of you to the Board. A rofessor of 

electrical engineering, has an interest in 
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on the priorities and the operation and the 

activities of the agency. Everybody says things 

aren't the way they used to be. Things haven"t 

gone back to normal. I can assure you that things 

haven't been very normal in the agency since then. 

And T:"m not going to o into detail on anyone of 

these things, but I just want to kind of give you a 

lavor of t e kinds of day-to-day issues that we"ve 

ad and what has bee consuming our time and 

energies at a time when we're trying to keep the 

usual business Q the agency flowing. 

We have very thoroughly reviewed the 

emergency preparedness plans that we have withes 

each of the Centers, because they all have them, 

for dealing with emergencies that relate to the 

products that are in the domain of that particular 

Center. We have certainly spent a Zot of time 

backing up the rest of the department and the other 

agencies from the standpoint of the availability of 

vaccines and drugs an medical, devices, because 

whether it as the terrorist actions in ew York: 

City or ant rax since then, we needed to have 
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ram blloo in, drugsl vaccines. 

Many of our roducts were out there and of 

xncern in one way or another, so we spent a lot of 

time reviewing product security, and how would we 

know if our products were the subject of some 

terrorist action or not? To say nothing of the 

fact that we have an adequate supply in the event 

that they are needed in case of some action, So 

product security has been reviewed. 

Food security has been a big issue, and a 

lot of us have spent time talking to the press, 

talking to the public, talking to the industry, 

~ommu~~cati~g about where we are on food security 

as a possible means of terrorist action. 

The threat of anthrax in our mail, rooms 

ad a major impact. It's one thing to ta 

having drugs availab e for those other people who 

might be ex osed to anthrax, but when we have 

anthrax that supposedly- -we had the presumptive 

positives in five of our mail rooms. After routine 

sampling and culturing, the word came back that we 

had presumptive positives, and then t ere were many 
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days before it was confirmed negative. 

Well, in the meantime our people, 

others, were ut on antibiotics, and thousands of 

questions, many hours spent in front of our 

loyees trying to rovide perspective and answer 

uestions, and hope that we wouldn"t get positive 

confirmed results back, an what were we goin 

do in the event that they SQ 1 think that was 

another test of our ability to deal with an 

internal emergency that certainly ad ramifications 

on the outside, as well. 

Again, the expertise that we have that 

comes into lay at times like this, an example is 

the recent interest in the irradiation of mail as a 

way of getting rid of anthrax or some other 

organisms through the mail. And in the Center far 

Devices and Radiological Health we have the 

expertise to be able to help answer those 

questions. So our people have been in t 

e Postal Service and the others on a daily basis 

trying to figure out8 is that an effective and safe 

way f t kind of operating conditions would 
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million. $61 million of that would be used to help 

rotect us against things that would be imported, 

SO a 1Qt Qf this WOul go to the field. 

A lot of it has tQ do with Qod security, 

but. Joe Levitt isn't getting it hands-on. It"53 

really going to the field operations, so Dennis 

Baker and his people are the ones who will get a 

lot of this to rove our presence at t 

border,. as well as our presence, our capacity 

behind the border for doing the laboratory work 

that is increased in t e event that we have 

activities at the border and have to do a lot of 

sampling. Qr the domestic Side of it, where in the 

event that we have to do a lot of sampling because 

of questions that have arisen from domestic 

supplies, that we need the capacity to be able to 

do the lab work that this kind of increased action 

drives. 

So that's $61 of the $106 million, and the 

rest of it has tQ do with other parts of the agency 

;FJhere we're trying to increase the stockpiles, make 

sure we have the materials that are needed in t 
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iles that CDC manages and the rest of the 

department anages for emergencies. 

We have spent a lot of time in t 

centers--we, S mean generously, the people who are 

in the product centers have spent a uge amount af 

time communicating with the manufacturers to be 

sure that products that are critical are in fact 

not only available but in a supply that would be 

sufficient to meet the needs that we might 

anticipate under emergency conditions, antibiotics 

and vaccines in particular, and the possibility 

that we would develo new capacity for ~rod~~i~g 

vaccines. There have been a Lot of discussions 

with the industry that hasn't been rna~~fa~t~ri~g 

vaccines, or at least the ones that we need for 

anthrax, smallpox, and so on. 

So there has been a lot of discussion, and 

the pressure that we get to et out there and make 

it tomorrow and have it ready is one that is very 

difficult for us, because the last thing we want to 

do is to approve a vaccine that"s coming from a new 

source, that isn't safe or isn't effective, and to 
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build up hopes only to fi d out that it wasn,t what 

we thought and we may have created a worse problem 

than we hoped to solve, 

So at a time when everybody wants to be 

protected right now and have everything in lace, 

we are trying to make sure that in the event that 

we increase the capabilities for man~fa~tur~~g or 

oping new products, at when they are made 

available, they are safe, but do it as East as we 

can so that we are not seen as fSbusiness as usuaP 

and there's an e ergency and we stood in the way. 

We of course have continued to raise 

attention ta the fact that we have some pat 

in laboratories of ours, and so does the industry 

at we regulate that,s developing vaccines and 

other products, and to get out and find out the 

security of all of those pathogens that could be of 

interest to somebody else. So that has been a 

focus of ours, and part of this money that I'm 

talking about goes to increase our own internal 

security. 

And of course the amount of coordination 
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with other agencies, inside and outside the 

department, has ~ons~ ed hours per day of a Iat of 

us I king and being sure that we 

Secretary informed, or other members of our 

department who are out in the press informed, or to 

be sure that as decisicms are made on how we shoul 

deal with these kinds of issues, that the best 

thoughts are e table to help focus the 

discussion and make some of these decisions. 

One of the things that we have developed 

internally as a result of this is what we're 

referring to, and the name isn,t necessarily nailed 

down yet, but a new Crisis anagement Center. Dr. 

Woodcock has agreed to help pull this together for 

US' so for now, Janet is detailed to the Office of 

the Commissioner and Dr. Steve Galson, who is her 

new deputy, is helpin to run the Center from day 

to day, but Janet is nearby. But Janet is helping 

us develop a plan to ave a Crisis Management 

Center. 

The agency has decades of experience in 

dealing with emergencies. That is one thing that 
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las been part of our menu a11 along, because we 

nave an average of two to three tampering incidents 

?er week, and those tamperings might be anything 

from a hoax, some of them have been real, some Qf 

Lhem have been not only real, but very serious, And 

the possibility now on our mind is that you never 

en a tampering--this has een true before, 

but especia ly true BaQW-- when one of those 

tampering incidents might be the beginning of a 

terrorist activity. 

And because we see a lot of these on a 

day-to-day asis and the Centers are well-prepared 

to deal with food poisoning issues and other 

product tamperings, there is a threshold of that at 

which we need to engage as a who2.e agency, as we 

have for the anthrax, as opposed to the Center for 

Foods dealing with a food crisis that they have 

dealt with in a normal way all along and it oesnf t 

come to the attention of the whole agency. 

So this mana ement center wil help tQ 

eep us communicating an help to sort out those 

more routine variety of emergencies that the 
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Centers take care of aI1 the ti e, as opposed to 

one that could rise to t e level that the w 

agency needs to deal ith it and be repared to 

work with CDC and maybe the USDA and PA and other 

agencies. So we apprecliate that Janet has agree 

to help bring this center to fruition. 

Let me switc ears now, e end u 

ending a lot of our time talking about terrorism 

and preparedness for it, but 1 want to talk about 

some other things, too. 

Peer review. The CDR peer review has 

been completed to the stage where Bob and Alexa are 

going to co ment on the review that has been donr; 

of CDRH. We are happy to see that t is has been a 

productive process, and al is going to 

respond to the comments t 1 be made, 

We ~~ntin~e to talk to Dennis in the 

Office of Regulator Affairs, with the ex 

that a review of QRA --because of the science within 

the field o --would be the next peer review, 

and then CV and CDER wiL1, follow, so one-by-one we 

keep moving on this. 
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Just a very small. comment on udgets from 

the standpoint of the 2002 budget. We are under 

continuing reso2ution. 0th the House and the 

Senate have passe conference reports, an 

agency is doing prett well for 2002, 

And we are pleased to know t at we are 

receiving t e pay increase, the salary increases as 

an item this year, posed to in. ast years 

having to take the required pay increases of our 

employees out of our operating budget. Well, this 

year the operating budget is there andl in 

addition, ere is money for the pay increases, SC-I 

that is a significant step forward. And if we 

had that for the last five cc six years, we 

wouldn't have been in the trouble we were 

programatically. 

In addition, mentioned the ~~pp~~rne~t~~ 

budget request of $106 million. That will help. 

One of the things t at we realize is t 

have spent a lot of money on the food safety 

initiative in the last three or four years, a lot 

of the investment that we've made in food safety is 
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very important from the standpoint of food 

security, so it has been a good divestments 

An it goes t e other way, as well, so 

that as we get mane for people at the borders, as 

we get more money to elp with vaccines and drugs 

and what not, that helps, the security money elpS 

safety survei maintenance s well, so it 

isn"t that e are investing in someth~~ that has a 

use only under those peculiar circumstances, so 

that's good for us. 

We're working on the 2003 budget, but that 

is something that we will continue on for the next 

couple of years. 

As I close, let me come back to Board 

Rembers. Two of our members are here for the ast 

time. In fact, only one sf them is here. Dr. 

qarian Nessle cou dn"t be here today, but today is 

her last meeting. But in addition, Greg Anders is 

nere as his last meeting this time, and I very much 

zpprecriate the help that both of you have been 

during this time. Greg helped me as a member of 

1u.r Science Advisory Board at CTR for a nu 
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years while 1 was still there, and I convinced 

to come and be part of our Science Board ere, as 

well. So, Greg, it has been a long time that you 

have committed your attention to usI and I really 

preciate it, and thank you a lot. 

In addition, I would remind you t 

the next year--and ase don*t stand nd cheer 

when 1 say this-- we do have more members whose term 

will be coming to an end, so I would ask you to 

thinking about other colleagues of yours whom you 

would like to recommend as replacements, as we look 

at five new members coming on next year. So we can 

deal with that down the road, but e t~i~k~~g of 

names. 

Bob, I think I'll turn it back to you. 

CHAIRMAN BANDER: That sounds great. Let 

me now turn it over to Norris Alderson to give us 

an update on the action items from the April 2OOJ 

meeting. Norris? 

DR. anks, Bob. Let me te 

you that, first, I'm looking forward to working 

with all of you at the coming meetings, assuming 
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L"l.1 e here. at is still an unknown- But I 

Tromise that t e next time we meet, 1 will have the 

A.tle correct. 

I do want to remind you that Dr. Sehwetz 

~e~tio~e the two Board members, that this would be 

their last meeting, we have selected two members to 

replace them and I want to tell you about those. 

First is Dr. Jim Riviere. Hefs from t 

College of ~eter~~ary edicine at North Carolina 

State University, and he"s a veterinary 

pharmacologist. The second is Dr. Josephine Grima, 

who is Director of Researc and Legislative Affairs 

for the ationaZ. Marfan Foundation. Her expertise 

is in biochemistry, molecular biology, and cell 

biology. 

er little update is, I'm sure all of 

you remember Sue Bond. I'm glad to tell you that 

Sue and Rod Bond are the proud arents of a baby 

girl born in October, and so Sue is out on 

maternity leave at this time, and she will be back 

in February. In her absence, eleste Buve, to my 

right, has been filling in extremely well, and I'm 
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extremely proud of t e fact that we’ve ad the 

staff to fi21. in behind Sue. 

Two other peo le I do want to recognize 

at have helped in this, and that/s Donna entch 

an onica Spence. nd particularly Monica today, 

if yuu've got problems with travel and things like 

that --I already heard one person that needs some 

el.p-- onica can he you take car of thuse 

roblems. She will also e dealing with you in 

getting your ~~~rnb~~seme~t for your expenses, so 

don't forget that;;. 

Now, an update from the last meeting. 

em has mentioned the peer review, so I won't 

mention that anymore. One other suggesticrn that 

came out of the April meeting was that we have an 

Ethics Advisory Committee, and remembering back, 

this came up in a discussion, I: believe by Dr. 

zuc?n f on tissue engineering and cloning. 

The Leadership council of the FDA has 

looked at this and decided to establish a list o 

ethicists that we wiJ1 rna~~ta~~ in the Office of 

Science Coordination and Cornrnu~~oat~o~ for our use, 



Me looked at that and felt this was the best way to 

address it. So we took your consideration and we 

ut something in lace to have that for us when we 

need it. 

The second item is, if you recall last 

meeting, Dr. SkuILnick made some comments regarding 

institutionalizing our peer review ystem. Since 

he is not here today, we'd like to hold off on 

discussing that because I t as a big 

interest in that, so we will bring that up at 

future meetings. 

I do want to bring your attention to the 

upcoming FDA achievement awards. If you will 

recall f that's a process that you are the final 

determining body on who gets those awards, Our in- 

house review committee as completed their review 

3f these. We wil be forwarding to you in the next 

two weeks two candidates for each of the 

categories, and you"ll. et the ~~~o~t~~~ty to vote, 

1 hope by December the 7th, on your recommendations 

For each of those awards. 

These awards will be presented at our 
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Science Board in ebruary. So this is very ey to 

us l WeFve gat a lot of good scientists in the 

agency. This is one way we are able to recognize 

those p and we think it's very ~rn~o~ta~t to them. 

One final point. We communicated to all. 

of you this summer about coming in early for one of 

the eetings to visit our laboratories, I think 

all. of you responded to that in an affirmative way, 

Vou"ve told us ore that you wanted to hear more 

about how we establis riorities for our research, 

is is one way we can start that discussion 

with you, is wit you going out to our la oratories 

and really talking to the scientists and the 

anagers there to address this issue. 

So this will require you to come in a 

little earlier. We would like to 0 this the 

afternoon before this meeting. So at the same time 

we've had to change the date of our April meet~~g 

because of a conflict wit the Food and Drug Law 

Institute meeting. So we want you to respond back 

to us as soon as ossible about your available 

dates, April and ay time frame. If we don@t hear 

MILLER REPORTING CO., INC. 
735 8th STREET, S.E. 

WASHINGTON, Dec. 20003-2802 
(202) 546-6666 



elw 

from you shortly, we will take the initiative to 

get back to you. 

So that's my ~ornrne~ts~ Bob, 

That's terrific, and 

very concise. That9 very helpful. anks a ILot. 

Well, 1 think we've got a very exciting 

norning ahead of us, and the issue that we?re goin 

to discuss is the erne~g~~~ science issue of 

pharmaceutical rna~~fa~t and Janet oodcock is 

going to lead that discussion. 1'11 really turn 

:his over to her. Janet? 

DR. WOODCOCK: Thank you. Good morning, 

everyone. If 1 can get the shift P--shift key? 

411 right. Now, what else do you want me to do? 

You'll do it? All right. 

While we?re getting our audiovisual stuff 

Marking, what L want to talk about today, and the 

program we have put on, relates to science issues 

in the regulation of phar aceutica quality, QW, 

pharmaceutical quality we think is really--it's the 

soots of drug regulation for the FDA. It was 

Iuality problems that, in the early part of the 
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sector is extremely tig tly regulated by t 

That9 the first fact:. 

As most of you may know, efore a product 

is approved by t I before a rw2 roduct i 

there has to e pre-review and approval 

of both the process, he synthesis, the 

rna~~fact~~~~g process and so forth, all t 

documentation that een assembled by the firm, 

and aspects of t e facility su I-1 of that 

is reviewed in a prior approval way efore a new 

drug would get onto the market. 

In addition, the facility is inspected by 

FDA inspectors and everything is gone through 

extremely carefully there. And once a drug is on 

the market, if there are changes to the roduct or 

the process, these usuall have to be su itted to 

the FDA and reviewe prior to being institute 

And in addition the ongoing rna~~fa~t~r~~g 

facility is subject to FDA inspection and has to 

conform to standards called Good a~ufa~t~r~~g 

Practices. And according to the statutory 

framework, that is sup used to be done at least 
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every two years, so every firm should be ins 

by the FDA every two years. 

So this scheme, which has been in effect 

for many decades, is ow a pharmac utical quality 

is currently regulate by the FDA in the nited 

States. Now 8 we think, one of the reasons we are 

zoming here today is that we think there are sume 

issues regarding t 

The goal o ul.ating pharmaceutical 

quality this tightly is t e product be of the 

highest possible quality. In other wordsI that's 

why we do this regulations to ensure the highest 

possible quality of the p armaceutical roducts 

that are re but we feel that we may not be 

totally achieving this goal in some ways. 

We are seeing at FDA an increasing trend 

toward ma~~fa~t~r~~g-related problems. These 

include things like recalls. When there are 

Banufacturing problems, it may disrupt 

aanufacturing operations, y see shartages 

3r loss of availabi ity of important drugs. And 

this also can have, manufacturing pro 
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issues can have a negative impact on gettin new 

drug approvals auL 

So that is one issue. Although we thin 

the products now are of high quaPity, we wilL have 

some presentations today t at discuss the fact t 

zhe pharmaceutical rna~~fa~t~ri~g sector may ave 

Low rna~u~a~t~r~~g and uality assurance recess 

efficiency. And this is an issue because the cost 

>f drugs is a real issue for health care in the 

Inited States, and this contributes, a lack of 

sfficiency in this sector contributes to the cost. 

Now 8 not a lot of people have talked about 

:his. 1 don't thin it's a real popular subject. 

;o I think this may be a somewhat controversial. set 

rf presentations that you're going to hear this 

zorning. 

And, in addition, we find, we feel that 

xnxovation, rnode~~izat~o~* and adoption of new 

.echnology in this sector has been slowed. And 

Ihat do we base that assertion on? eZ1, we know 

hat in other countries where products are 

.anufactured not for the U.S. market, there has 
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use where those technologies are not 

emplayed. ese technologies wefre tal 

about usually lead to a better level. of ~~a~~ty 

assurance. 

Naw r the final issue for us in the GUX’r-eX2t 

system of haw we re ul_ate pharmaceutical qualit 

is, it really does place a high burden on FDA 

resourc!es. Our regulation of pharma~e~t~~al 

quality is resource-intensive for the FDA. 

We get about 4,OQQ sup lements submitted 

yearly. These are what 1 talked about earlier. 

When a change is oing to be made in the 

nanufacturing process or in the product in some 

May I a suppkment must be submitte to the FDA. 

Some of these have to be reviewed by us. Some af 

shem are sim ly noted by us. 

Our FDA inspectors are unable to meet, 

xxrently, the biennial G P inspection requirement, 

30 we are nut in the plants every two years, as 
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Dennis very well knows, And ~~f~rt~~ate~y for the 

non-domestic industry-- alization is causing 

a major shift, ecially in the bulk drug 

to overseas facilities all. around t 

world-- uur presence is even less there. 

An some of the cause of this is the 

financial issues that I think Bern and others ave 

introduced the Board to, sc3me of t e financial 

challenges that t e FDA faces, However, 

nevertheless, whatever the cause, the bottom Jine 

is, we are not in the oreign plants even as often 

as we are in the U.S. plants, which is much less 

often than we are required to be under the statute. 

This graph just shuws, from the previous 

10 years, sort of the rat of increase of us 

getting these manufacturing supplements. You can 

see as we approve new drugs, very frequently they 

30 through lot of changes in the next few years. 

Especially wit current drug deve~~pme~t~ where 

things may not be completely worked out QT 

q&imized at the time the drug gaes on the market, 

Qe're seeing a Ilot of supplements filed, and I 
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skxcess af aur generics program. Wetre getting a 

ILot of generic drugs on the market, and they have a 

lot af ma~~factu~~~g supplements filed to t 

Naw * e efforts 0 our chemists in 

developing new guidance, many of these in recent 

years have changed from re re-approval, 

where the firms have to wait when they submit t 

until they're approve y the FDA, they have 

changed ta what we ca91 changes being effected, 

where they simply can notify us. They si ly can 

send in the supplement, notify us, and go ahead and 

implement the change. But nevertheless you can see 

this is an increasing burden for t e FDA at a time 

we don't have additional resources to deal with 

this. 

OW, how did this system-- QW did we gst 

here? Well, ale system evolved stavting 

about 30 to 40 years ago, at a time when the 

sectors of industry, many of the I by no means 

universal, but there were parts of industry that 

really lacked rigorous manufacturing rocedures, so 
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it was totally appra the changes in 

regulation that were ~mp~eme~te at the time. 

f3ut more importantly than lac OPS 8 

there was really-- at that time the science ad nat 

advanced to the paint where there was some 

predictability in what factors affect a 

EormuZatioWs perfarmance, if yau follow me. so it 

iiras really what II cal sort of a If know not 

We know not ing about what impact a 

change wi11 have on a ~rrn~~at~o~~ Theref are f we 

nust control and check everything, because we 

:annot predict, we cannot ode1 what's going to 

lappen if we make a change. 

And subsequent to that, the science and 

technology base--and again, this is going to be 

xxtroversial --it hasn't evolved as uiekly as in 

>ther manufacturing sectors, and there are probably 

3 number of reasons for that, which If11 go into a 

- ittle bit, 

Now, ards that I referred ta 

earlier, the Good Manufacturing Practice standards, 

rhich are the standards t at we impose for 
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inspecting plants, process standards for 

manufacturing facilities, these are ~rn~~~~~a~ 

standards, They are not scientifically based 

standards. And the reason for that, again, is that 

inTe didntt have the un erlying science to be able to 

predict what actors were important. 

NCpW f over the ast PO yearsI the Center 

for Drugs and the Center for BiaJo -j-vs have worked 

XI the ~~te~~ati~~a~ Conference an ~arrn~~~zati~~~ 

shich is a sort of international standards 

~~armoniaation setting body that developed 

consensus-based standards in a num Wility 

3reas. An most of these had to do wit 

review aspects, what we review in erms of 

atability, how you test far stability and t 

Like that. So some of those may have a more modern 

science base to them, but nevertheless they were 

n-imarily consensus-based, based on the experience 

and standards of the t ree regulatory agencies, 

Tapan, EU, and U.S., that actually were putting 

:hese standards together. 

And finally, I: have to mention this 
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because I think it's a very strong factor, why has 

the science base and technology base--and I see 

people nodding in the audience--not evolved rapi 

like it has in other sectors, aerospace or, 1 don't 

know f computer chips or what have you? 

Well, for the innovative harmaceutical 

industry, the most i artant thing is to get the 

roducts on the mar et rapidly, and we al-1 know 

that. ~a~~fa~t~ri~g is really an impediment, in a 

way f something that s~~~~d~~t et in the way of 

that happening. 

And so the industry, in the face of this 

intense regulation, 1 think has been very risk- 

averse in introducing new technologies or in 

challenging the FDA standards, because the bottom 

line was to get the produet on the market or kee 

the product on the market, And this has sort of 

played into, I think, the issues around adoption of 

new technologies. 

Now J where are we now? That"s how we got 

here. Where are we now? Well, you know, the drug 

iscovery revolution, which I"m sure you all have 
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talked about quite a has really increased the 

early pipeline, and there‘s really not that Mary 

barriers to develop-in candidates, molecular 

candidates, so there"s a push at the very early 

part of the pipeline. 

There are a lot of ongoin efforts in 

companies ta improve rugs are developed, the 

pre-clinica to early clinjcal paradigm, ta move 

that along quickly.. hat we are seeing, I think, 

is that as the clinical drug development time 

shortens, as there is an emphasis on speed' there 

is less and less attention paid during the clinica 

drug development phase to formulation evekq3ment, 

manufacturing prcxess development. 

Now f all af this we think is feeding into 

some of the issues E talke about earlier, sOme of 

the problems that we're seeing, so that we feel 

it's probably unli ely that the innovator industry 

will slow down drug development in order to get 

their formulations finished, and so forth, and 

perfect. So what we really think is needed is some 

innovation in manufacturing process R&D, 
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intraductian af new technologies, SQ when these 

products cume onto the market, we can aZ1 have 

confidence that t ey will perform reliably, and 

that innovation can continue to be incorporated 

into the manufact sector t 

Now f the challenges for FDA in t is regard 

3rE?-- and this is our challenge everywhere. It's 

our challen e in the inimical area and everywhere, 

in regulating an innovativ industry. It"53 how do 

ia2 encourage innovatian while ensuring that tfrre 

quality is ~~~~ta~~~d* atCs one 0 our big 

issues * 

We know, QT we certainly al-l hypathesize, 

f think, that successful adoption of new 

xshnologies will actually improve overall quality 

xl? pharmaceuticals, and also probably efficiency, 

md y0u~l.1, hear abaut this in the presentations. 

3ut how do we do that? HOW da we enable tlze 

introduction of new technologies while ~~~nta~~~~~ 

zhe quality standards? And this is the essential 

Lssue that we're dealing with. 

In particular, in this case, how do we 
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successfully shift from empirical, the art of 

manufacture based sta to science-based 

standards for rna~~fa~t~~~~g process quality? HOW 

are we going to do that? It's a huge challenge, 

Zn additio we need to try to further 

decrease reliance on, -approval review and on the 

physical, actually etting in there and touchin 

the product and the ines and so forth, not because 

that"s a bad model, but in fact we don't have t 

resources to do it, and that as been clearly 

demonstrated aver the last decade. We are not 

etting in there all the time. Sa what other ways 

can we use to evaluate quality? A d, finally, 

to recruit and train a scientific work farce that 

would be praficient in the application of these new 

technologies. 

Now 8 today's a~~~~a~h, what we're gsing to 

3% we're going to present the problem to you from 

3 variety of perspectives and go into much more 

jetail, and we're going to use Process Analytical, 

l?echnslogy as an example af new technology. By no 

neans are we saying tlzat this is the only new kind 
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of technology that needs to be introduced, but we 

felt that we needed Some firm example that f32ple 

could look at to gee w at we were talking about, 

and so we'I,J be using Some process analysis 

technologies as an example of the kind of new 

Lechnologiex that could be he1pfu.l. 

Our speakers, we"re first going to have 

Ioug Dean and Frances Bruttin rom 

~r~~ewaterhou~ecoo~er~ talk about it. Then wetce 

zpzing to have G.K. aju, who is from academia at 

KIT, their Phar aceutica a~ufa~t~r~~g Initiative, 

30 an acade ic perspective on the study of 

nanufacturing recesses e Norman 'Wins ill and Steve 

Sammond fro Pfizer are going to give you the 

LndustriaX erspective from their point of view, 

ind Pffzer has been adopting some of these 

technologies, not in their regulated lines but in 

Ither aspects of their R&XL And finally we'U have 

tn FDA perspective from Ajaz Wussain, who is the 

leputy Director of our Office of P armaceutical 

kience. 

Hopefully, by presenting from these 
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various perspectives, youVJ get a broad view of 

what the problem is an also sc3me of t e various 

approaches that we mi roblem. For 

the Science Board s eeifically, we'11 be as 

at the end of the day if you are a 

our approach and w at your comments are on this 

approach. What rescxxrces, external, scientific, 

academic or whatever8 at resources 0 you suggest 

we wauld draw on to bring this about, assuming you 

do support the approach? And, finally, are there 

additional aspects to the regulation of 

quality that we should focus QXJ# 

that we are not adequately highlig ting in this 

presentation and approach? 

so, with that, 1'11 call ofi the first 

speaker. 

DR* A~~~R~ 

quick question? 

. . Janet, do you have time for a 

DR. WOODCOCK: Certainly. Go ahead. 

DR. ANDERS: Tn your third slide, you--X"m 

trying to quantify the magnitude of the issue. So 

you talk about recaYL2.s and loss of availabilkty of 
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relationship of recall ta manufacturing 

DR. A~~~R~: What's the magnitude of this 

problem? And then, again, the IlussI X guess you 

just now addressed the loss of esselntial, drugs that 

a manufacturer may say, "'Well, Ym going ta quit 

making this com~ound~~~ and so we have one pro-v-i 

DR. W~~~~~~~: Right. 

DR. A~~~R~~ But what's the recall? What 

are recall numbera like? 

DR. W~~~C~C~: We can get you the numbers. 

They have been rising over the past few years, but 

that's only one aspect. Let us go through the 

entire presentations, set of presentations, because 

that's -just one facet of this prob 

Pm nut saying that manufactured 

pharmaceuticals are of low quality now. That23 not 

really the issue, 19.13. right? But getting into 

problems that lead to recalls and other shortages 

and so forth, that represents a problem, a system 

problem, you know, and we are constantly dealing 

hJith that. We're dealing with shortages that are 

Jenerated by different manufacturing problems. I 
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can tell you that we are constantly dealing with 

this. And J can"t give you a figure, like how 

often it ha but it8s a constant theme that 

11 has to deal with, 

speaker, 

weKL1 move 0x1 to the first 

.DRI DEAN: Good morning, everyone. My 

name ia Doug Dean, I am from 

PricewaterhouseCoopers. I'm based in. BaseL, 

Switzerland. And J am nut an accountant. 

You"re going to get a double act this 

morning, Xl here with my colleague, Frances 

Bruttin. Together we have been working in the 

pharmaceutical sector for a number of years, myself 

for about 25 years in pharmaceutical manufacturing, 

snd we're going to share with you some af the 

observations that we have had working with our 

clients all over the world fur the last decade cx 

30 * 

And I really li e this image to start 

ditzh, because 1 think it su 8 up where we're coming 

from. It's a comb~nat~un of cost, time, and 
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regulation. Befsre we get into this, I'd like to 

just declare some biases here and make sure that 

ye-u understand the perspective that wecre coming 

from. 

First and foremost, we‘re engaged by our 

clients to solve business problems. This typically 

means looking for ways to improve the way t 

business operates and generate greater return to 

shareholders. We"-ve been doing this ex~~~~~vely in 

the man~~a~t~ring sector, largely looking at new 

processes, new ways of working, an new systems to 

support those ways of working for the past decade 

33-T so, primarily focused on working with R&D based 

Large pharmaceutical manufacturing organizations. 

1 think what we'd like tu shortly talk to 

fou about today are the perspectives that we have 

seen in the past decade and the conclusions that 

we're reaching, basically that the way th.ings 

currently are in the sector and in the industry is 

something that can't be sustained going forward, I 

think we&ve already heard from Janet this morning a 

couple of comments about the state of 
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pharmaceutical manufacturing in general, and ZPd 

Eke to emphasize t Compared to other sectors, 

the capabiLi.ties an the state of p a~rna~e~t~~a~ 

manufacturing is actualry quite puor. 

We are going to show you how the way that 

we traditionally go about measurin aur ~~~~u~rna~~~ 

in ma~~fa~t~r~~g actually hides the ~~p~rtun~ty for 

improvement, and we nee to cansider some different 

ways ta measure it, e infrastructures that we 

put in. place ta suppart t e need for the 

regulations that we have to work within tend to be 

not very economically feasible. 

So there93 op ortunities there for 

improvements and that ~~~~~g~ the introduction of 

new technologies, but I tlzink critical. to 

emphasize, technologies that are not ut in in 

isolatian, And S would like ta draw that point opt 

very clearly today. 

And we wiLL conclude by showing you that 

there is a massive otential for win-win, 

the consumers, for the industry, and for t 

shareholders, chiefly through four different 
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aspects here. ~e"re gcxhg to show you how we can 

reduce risk; increase the effectiveness of QUT 

ability to be compliant with the various 

regulations that we ave to deal with. In SO 

doing, we will. show QW itFs possible to 

dramatically reduce cost in rna~~fa~t~~~~g~ aand by 

doing that, to give some increased return to the 

shareholders. 

And these things combined together, then, 

are going to create a win for the regulators and 

the consumers and a win for the business, and weC!J 

show yau how these things are strongly linked. 

I think it"s important to understand the 

environment that we are current2.y working in. I: 

mean, here big pharma. If we look at what has 

happened in the industry over the ast 30 years8 

we+~e seen a dramatix d clime in growt from 

double-digit growth 30 ears ago to what seems to 

be a level, of growth in the market that"s leveling 

out at about 6 percent per year. Every economist 

has got a different opinion, but when you talk to 

them, they are generally in agreement that the 
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industry wiIT1 ccrntinu to grow in an ~~v~~~~rne~t af 

about 6 percent per year* 

If we ILook at the tatal a~~~a~~zed return 

to shareholders aver a five-year period, an laQk 

at that over the last ~~rnbe~ of years, it+ been 

steadily declining. It's the investment from the 

shareholders that es the capital to row the 

business, to leak far new products, so it's 

important t at the shareholders do get a return. 

But I think it's im artant to draw out here that in 

this environment of reduced growth, there has been 

reduced return to those shareholders. 

of we look in the engine roam af the 

industry here, the innavatian and the discovery and 

xinging to market af new drugs, we've seen a 

?ramatic fall-off overall in the productivity in 

research and develo We as an industry are 

~m..ring tens of bilLions of dollars into research 

2nd development but wefre getting less and Sess out 

3f it, measured in ter s of the number of NCEs or 

NMEs that are broug t su~~essful'jy to market each 

tear. 
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When we are bringing new drugs to market, 

what we're ~~~di~g is that over the past 30 or so 

years there has been a dramatic decrease in t 

window af opportunity that we have to get a return 

on that massive investmenL Sa decades ago one 

could enjoy a window of therapeutic exclusivity on 

the arder o years, but lately we've seen that 

shrinking down to a matter of mant s or even wee 

Sa bigger investments, market grow~~g more slowly, 

less opportunity to make a return n those 

investments, emphasis on time, time, time, get t;o 

narket more quickly. 

When we look in more detail at 

nanufacturing in general., and I would say this is 

across the oard in virtually every dosage form, 

Mhether we're talkin about active ingredients QX- 

secondary production, we generalXy see that the 

levels of asset utilizatian in the sector are very, 

bery hw, typically about 15 percent. But because 

DE the way that we measure the way we use our 

Sssets, we often fool ourselves into t inking it's 

s lot higher, and 1'11 draw this out more clearly 

CELLAR R~~~RT~N~ CO., XNC. 
735 8th STREET, S.E. 

WASHINGTON, D . C . 20003-2802 
(202) 546-6666 



52 

far you later. 

We tend as an industry ta accept the fact 

hat we"re going to have to throw away 5 ta JO 

xxrcent af everyt that we produce, ox- we?x=e 

joing to have to rewark it, and we plan it in. 

It typically takes, in a new roduct 

actually get the scaled-u ercial level 

processes effective, working to the levels that we 

g\TouLd like them to war and this is taking 

Ear tc2o lan And it's basically accepted, I would 

say. 

And as weYL.L s QW you, very typical am-cm3 

the board to see a total cost sf quality 

approaching 20 to 25 percent in some cases of 

period costs in a given pharmaceutical 

~a~~fa~tur~~g plant, and this is accepted as being 

just the way it has to be in the business. So 

that9 the environment that we find ourselves in. 

Conclusions here is, itFs tough and it.'s 

going to get tougher, SQ there's going ta be an 

increasing, an intensification of competition 
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dthin the business for resaurces. So if we're 

askin fur capital investment to improve 

~a~~fact~r~~g~ well, R&D are askin for mare 

capital as well., so we have to have and be a 

demonstrate a very goud return errs that investment, 

And I ~~i~k the other key conclusion here 

is that man~fact~ri~g as been really regarded as a 

Cinderella function in the industry, the puor 

stepchild, an een a ffcause no ~~~b~e~s~~ 

mentality which has really led to what 1 can only 

characterize as benign neglect of the need far 

higher and better performance in rna~~fa~t~r~~g 

operations. Steven Wheelwright did a comber of 

studies showing that ~a~~fact~~~~g as a function 

has ta stop being internally negative or internally 

neutral. and became an external sup 

cmganization strategy. So ~a~~fa~t~r~~g is going 

ta have t:o contribute more than it currently is, 

NOW’ when we start looking at why is it 

like this and where do the problems come from, we 

find that actually the problem frap ens downstream. 

It happens, begins to happen long before we ever 
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let to commercial-scale production. We find that 

3rocesses are trans erred into manufacturing that 

ue in most cases not well. understood, and in many 

3ases are not ca able at the scales that we have to 

nanufacture at. They are capable in laboratary c-m 

3t clinical scales but not at commercial scale+ 

We find t at the emphasis and t:he focus on 

new product intro as resulted in masses of 

3ata that are going into the CMC section, but 

somehow we are missing a lot of critical 

ation that helps people ta actually 

understand the processes to be able to operate them 

sffectively in a production environment, 

We have done a n mber of studies that have 

showed that long before we get to Phase III 

clinical trials, approximately haIf of the 

manufacturing costs are already locked in, and 

therefore we're not able to do anything about it in 

terms of reducing them when we finally do get to 

production, 

And, finally, we find that there is little 

basis, little scientific basis to take a decisiozz 
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to trade off the pressure to get a new compound to 

market more quickly, to trade that time off in 

exchange far maybe a cmth or two more to spend 

more time ~~d~~~ta~d~~~ the process in order to 

enjoy the benefits af increased quality d~w~~t~~~~~ 

Just to give one example ere, a client 

that we worked with a num er of years agu, a very 

simple example, this is an emulsion rodtact, T 

critical quality attri utes relate ta the size of 

the droplets in the emulsion, and it's measured in 

an in-line process environment by shining light 

through and kmking at the degree of absorption of 

the light. 

And there were smme upper and lower 

control limits set on this process in order to get 

the emulsion the way t at it shouZ Thf; usual 

validation studies were done, three batches at 

exactly the middle of the upper and lower boxlnds 

there. 

The prable was1 the process was not well 

undeustood, and in fact ie had been noted earlier 

in clinical manufacturing that the function af 
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value-adding activities add cost and time butz they 

don't add value to the product. 

We"11 take you t rough one or two examples 

that show haw, as an industry, our trad~t~~~a~ 

ides the ~~te~t~~l to improve and reach higher 

levels af perfor ante that we real So as a 

non-accountant, I can blame the ac~~~~ta~ts for 

this, and we'll take you through same of t 

And we"d like to show you some rigorous 

approaches that are being used in ather industries 

to apply a more rigorous and scientific-based 

approach to determine the ability of a process to 

k>e right the first t:ime. 

YH. turn it over to my crolleague Frances 

ruttin now to take you through this, Frances? 

MS. 1 think, building first of 

al1 OM a point that Janet was trying to bring 

~cruss / where she was saying that t 

~a~~fa~t~~~~g~ the harmaceutical rna~~fa~t~r~~g 

zend not to be taking opportunities af the new 

technologies and the innovation and bringing them 
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intu their daily wcxk angs around them being 

adverse to change, hangs around them being afraid 

of bringing change into the manufacturing recess 

because af the im act with the regulators and the 

amount af paperwork t at they would have to go 

through, so they prefer to stay with today"s 

inefficient processes and ways of working and 

continue to get the product out the door. 

1 think we are going ta tell you a Li.ttle 

bit today that it goes a ittle bit deeper than 

that.; that in reality, within the basis of 

~~~~fa~t~~~~g~ there are a lot of inefficiencies, 

there is a lot of emphasis on trying to test 

quality in and prove quality, whereas if we take a 

few steps back and go to basics, there are 

some fundamental things t at we can change, and we 

wi3-1 get quality and regulatory cum liance out as a 

consequence. So I'm going to take you through some 

of them. 

First of alI, if we look at what actua1I.y 

happens in the plants and we distinguish between 

value-added activities and nun value-added 
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activities, this is an example of a dispensing 

process. The process actx.xa1I.y takes three days to 

be complete use three days, 1 percent of 

that time is actually value-added. at is the 

weighing of the material efore it goes into the 

hopper UT t e di~~e~ser* The rest of that time is 

dedicated either to transportation of material; 

scanning in bar cudes, IYs waiting while the 

come back with the resuLts of t e bar code. lx"s 

moving the pallets from one area to anat 

S;o uver three days, 1 percent of all that time is 

actually value-adding. 

If we take aXI, of the subprocesses that 

make up the process from the raw materials to 

finished goods, the actual value-added time as we 

go through dispension, granulation, compression, 

coating, and packaging, aver a 3%day pnscess, 

three days are actually value-adde And these are 

real numbers. These are numbers from the studies 

that we have done actually in the shop floor, on 

the factory floor. 

'Ta make it a little bit more realistic, 
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we've actually ta hates of where these delays 

can be observed, what we have here is, after 

dispensing, the material is actually stored, In 

this case it was actually in the alleyways etween 

the variaus different rooms where the reduction 

processes were takj_n lace, So here we have 

delays. They were staying here for maybe typicaE2.y 

five or six days. 

Work in process, again, waiting until the 

next piece of equipment was ready; waiting far 

results coming back from QA for the in-proczess 

Gontrals * Again, is materia is captured, 

which has been held u ; itcs war rogress * 

And a very typical photu of what turned 

cmt to be 100 percent inspection. There was a 

problem here with the blister pack, and so these 

ladies ever three shrifts fur a period of two or 

three weeks did 100 percent inspection for a single 

atch. This is non value-added activities. This 

is nut contri uting to the quality of the product, 

and it's certainly not ~~~~r~b~ti~g to the health 

sf the final patient, 
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If you rneas~~~ what is actually value- 

adding and non value-adding, e way we do t 

is through an activity-based analysis--so we look 

at what the pea le are actually doing, we"re 

looking at what is happening to the product as it 

moves along the process- -you can identify those 

processes t at actzlally adding value, you 

can reconfigure them, and you can make a much more 

effective ma~~fact~~~~g rcxess. "The est we ave 

seen is about 50 percent, That means the ratio 

between non value-added activities and value-added 

activities is 50-50. So in this example it is 

possible to go through the entire rna~~fa~t~~~~g 

process in 6 days as opposed tu 35 days. 

So value-added/non value-added is une 

aspect. The next aspect-- and I have to say this is 

probably due to QUT colleagues accounting--is how 

we measure the effectiveness or the output of a 

factory. We use standard accounting methods. This 

is also driven by the various MRP systems that have 

been in place, We talk about standard casts. We 

talk about standard utilization. 
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This is typical of what you will see. 

asset utilization, at is defined as the total 

availability af an asset? We have here 80 hours a 

week. That represents twa shifts er day, and 

there is of course the scheduled downtime and the 

scheduled conversion time. But since the 

accountants know that there are traditional lasses 

and other expected losses and dela s and waits, 

then they a so schedule in a certain amount of time 

that they know will not be operational. Because 

they schedu e it in, it's planned in, so suddenly 

we lose visibility an transparency of it. 

So the peo le whu cume later say, oh, 

well, located operationa utilizatian is set 

at X percent. That X percent has already taken in 

the fact that the actual equipment is sitting idle. 

And therefore if they hit 90 percent of that X 

percent, they feel they‘re doing a good job. 

If we look in reality at what is 

happening-- and remember these assets that we have, 

we have capital investors in those assets, 

assets are alive, let93 say, 24 haurs a day, 7 days 
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2 week, 365 days a year* so when we"re calculating 

~3set utiC.zation, we should be caXculating it on 

,hat basis. so instea of it bein 80 hours a 

seek, itus actually 1 O-hour-a-week availability. 

If we then Pook, we find out that we have 

p.cite a high percentage which is unscheduled 

iiawnt ime t so downtime due to problems on the Jine, 

due to problems an Zine switch-over. Then we have 

operational time losses which are due to, in s~~rne 

cases to paor planning; to delays, again, delays 

with suppliers, delays with other material, coming 

in. And then which 1 think is actually quite sad, 

when we look at. what we're doing with OUT machines, 

we're actually spending quite a significant amount 

of time producing scrap, i.e., all those batches 

that do not meet the uality control that werve set 

an them, or reworking that scrap. 

So at the end of the day, the actual 

effective up time is actually a veryp very small 

percentage. From our studies this has come out ta 

be around 3.5 percent asset utilization. 

50 weWe looked at value-added versus non 
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value-added, we've loo ed at the difference ~~tw~~~ 

measuring for accountancy purposes and measuring 

for erformance. So some people may be saying now, 

"WC&l., that23 fine. I can blame t e plant manager 

on al.1 of that. this has nothing to do with our 

schxO2ific approach to rnanufa~tur~~~~~? 

Let's get to t e main point. The main 

point is around t e pharmaceutical process. We 

have been arguing that this pracess is not weI 

understood. It/s not weI.1 understood when it's 

transferred from R&D over into rnanufa~tu~~~g~ And 

what we have here is a way of measuring the 

processes8 a way of corn aring pracesses from one 

process to another. Obviously it's sigma. It's 

not. rocket science. Xt"s based on standard 

deviations. 

It is a measure that has been used in 

various other industries. For example, if we start 

from manufacturing, Motorala and Siemens, around 

cansumer electronics, but also in service 

industries, GE Capital, so for people who provide 

financial services, and also Caterpillar, So it.33 
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a way of measuring ots 0 prcxessesI nat only the 

~a~rna~~~~~~a~ process but all the pr'o(clesses# so 

the steps that peopZe 0 thraugh to support 

manufacturing, le take those let?3 say 

manual steps, ey started, an haw repsatab2e 

those processes are. 
* 

What this lets us do is see bow weIb we 

are performing, see huw repeatable our processes 

are through the plant. Obviously a higher sigma 

value indicates better ~~~fo~rna~~e~ If we look 

here in terms of defects a 2 sigma process has 

around 3OO,OOO defects; a 6 sigma process has 3 

defects. This is what you may have heard about in 

terms of zero defects manufacturing. 

If we see where the various industries 

are I semiconductors are between 5,5 and 6. EQcxPwe 

handling in airports is a 4 sigma prccess. Sa 

where do you think pharmaceutical anufacturi~g is? 

Probably if I asked a CEO, he would tell me, Yeah, 

wetre somewhere between 4 and 4.5."g Some people 

are saying uh-uh, WePre actually about 2.5 

consistently. C3nsistentl.y 2.5. 
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Two ways of seeing this. You can measure 

the actual processes, and you come up with a 2.6, 

2.5 measurement, or yo look at t 

quality, or should I say the cust of poor q~a~~ty. 

There is a direct correlation between the two8 and 

as Doug had previously mentioned, we are al the 

time coming up with somewhere between 20 to 25 

percent of period costs are costs that are related 

to poor quality, not only the costs for the QA and 

QC function, but it"s the costs of rewurk, it"s the 

costs of scrap, itfs the costs of prevention 

appraisal, 25 percent. 

~bv~~~s~y everybody here understands 

standard deviation an sigma, but just very 

riefly, obviously there's two aspects that you9e 

trying to control. One is the deviation around the 

particular processf between its upper and Lower 

Ximits, so the spread. And the second is the 

ability to maintain the particular process between 

those limits over time, so the shi So what you 

want to do is obviously keep the process with 

recision and with accuracy. 
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Now # if we take a11 of these together, 

what does this mean f r the ~harrna~~~t~~a~ 

Well f Qne point is, obviously its 

unit costs. ing these four together, we can 

have a dramatic influence on bringing down unit 

costs, 

We start sff by material costs, obviously 

the reduction in scrap and waste, 1 think Doug 

mentioned is between 20 and 15 percent, so you can 

immediately reduce that down to X think samewhere-- 

2 percent is the max in terms of scrap and waste. 

'With the reduction of non value-added 

activities, there is obviously a possibility to 

reduce the period cost. art of this is reducing 

those costs of compliance, so reducing the amount 

of internal and external failures, and then Qnce 

you are confident with the high Level of quality 

y~Wre getting out because you know your pracesses 

and they are highly capabI.e, you can t en reduce 

the amount of money that you"re actually spending 

on prevention and appraisal. 

On the other and, your efficiency is 
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going up because youCre increasing the recess 

yield due t;o the Zess a~~~~t of scrap, and your 

plant volumes can go up. Why? Well, if we look at 

the argument around non value activities, 

previously that pracess was taking 35 days. It's 

now taking 5 days. If you can absorb the czapacity, 

you can now do five runs in the time it was taking 

you tc2 do one run previously, 

So the net result of this, if you address 

these factors, is it"s possible to significantly 

aping down the unit cost of production. 

Let's shoot forward to f I don't nc3w 8 

five years, to the campany that is performing, 

that"s outstanding, that"s leading terms of 

aceutical manufacturing. They are operating 

at a 5 sigma levell, 

Well, their quality and compX.ance ccmts 

are down to somewhere between 3 and 5 percent. The 

unit cost of production is 60 percent lawer than 

zhe competitorfs, who are stiL1 aperating at 2.5 

percent because they weren't at this presentation 

today. Cycle time has gone down. to 5 days, so 
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obviously their produ tivity is up, their yield is 

And this pointf again, newly introduced 

processes are effective immed~ate~y~ We saw again 

when Janet showed that slide with the number of 

supplements that were coming in, that93 all the-- 

the prcxess has been transferred from dev~~~prn~~t 

into rna~ufa~tur~n~~ and then we tweak it. We get 

it a little bit better and a little bit better and 

a little bit better, and we liLame those people in 

develapment because t ey didn't give us the right 

process e 

What we're saying is, if you can use 

process capability and 6 sigma concepts already in 

development, so that you know that you understand 

the processz and the recess is capable and is able 

to stay within the limits that you have set, you 

can pass this then an to manufacturing, who then 

know that from day one that proces is effective. 

They can then do some fine-tuning, but you 

shouldn't be seeing a 1 of these supplements 

because the fine-tunin is based cm a statistically 
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le process whit develupment and manufacturing 

understand, 

Key enablers tu make this move? First of 

all.. f Z think I would really like to focus on 

pracess understanding, understanding what is 

happening in the process. Second point is 

understanding the parameters that influence that 

process~ thase parameters that you are going to 

nneasure, thase parameters that you are going to 

c*ontrol to eep that process within the defined 

Limits l The process capability hurdle is already 

in development to ensure that the rQceSSeS that 

nanufacturing get are actually effective and 

zapab2.e from day one. Qbviously lzechnoJagy is a 

wge enabLer fn this area, as well. 

And just some examples, weY.J, hear mire 

later frsm my colleagues: Near infrared analysis 

2f raw materials and in-process cantrols; 

xmtinuous high-volume micrawave sterilization; an- 

ine measurement af variables, and sqqmrted by 

sigma teals, so you know exactly where your process 

is e 



with these t~~h~~~Qg~es there is also a 

need for encompassing enterprise technologies. S;o, 

for example, mce you have all of these points, 

they need to be integrated into electrdnic batch 

at again you*re not wasting time 

waiting for the results to cume back from Q24 or 

putting the whole batch record together ~a~~a~~~" 

There is no point of havin these technologies in 

place and then taking t aper resu ts and pasting 

them into your batch recur And 1 wonY even ga 

near 29. C,F.R. is point. 

And then finally, obviolusly, electronic 

!kxument ~a~age~~~~ so j~,tians to enable you to 

share information between development and 

~a~~fa~t~~~~g. And, oh, yes, the bought of the 

nanufacturing people being able to contribute early 

Into the development of the CMC section, before it 

gems in for the submissian, rather than achieving 

tzhat as it's thrown over the wall from develop 

nnd being forced to Live with cansequences of what 

pens in develo 

pside of this? AI.1 of 
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those elements contribrate to something which we 

call the compLiance infrastructure, the 

srganization, the the pracedures, the 

policies in place to ensure ~~rnp~~a~~e with. 

internalL quality ma~ag~rn~~t systems, Let's not 

farget that we're doing this to ensure the quality 

of the end product, And the second point of 

compliance is with the regulators. 

"hlhat this can do is f~~darn~~ta~~y shift 

the cost of coimpliance curve. What we see, the 

blue curve is where it is today in terms of your 

typical 2 sigma performance. By bringing in these 

new changes, you can move that curve down to 5 

3igma perfarmance, and yau immediately get direct 

mst recavery but you also get a ~~rnp~~a~~e gain. 

What does % is mean for the ~~d~stry~ 

Nell, in a win-win situation the industry will be 

rraving not only towards quality ix meet t 

regulatory needs in terms af, if we take point 3, 

if that was the paradigm, then paint 3 would be 

ping straight up, But here what we want to do is 

t balance the need for quality and the need for 



productivity. 50 in the move o moving from 3 

sigma ta 6 sigma in terms of doing the right thing 

right f we get quaXity and we get ~~~d~~~~v~ty, so 

we end up with a win far the regulatars, a win for 

the consumer, and a win fur industry. 

so, to summarize, the industry needs to 

measure for productivity and not for the 

accountants. The solution is not ust a collection 

of technkl.agies. Itz"s ore complex than that, e 

And there is a win-win. The ecanomics of 

compliance, where is t sint on. the cost of 

zampliance where there is a win for the industry 

and a win for the regulators and the c~~s~rne~s? 

Thank you. 

DR” ~UQ~CQC~: Perhaps we can hold 

qtrestions as we go through, if that's okay with the 

Buard. If you have specific questions, perhaps you 

would like to ask them now, or cILarificatia22.s. 

CRherwbe, we're going to have a long discussion 

eriod. 

Thank you, NOW, the next 

speaker is Dr. Raju from and he is going ta 
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talk about pha~rna~e~t~~a~ manufacturing from an 

academic perspective. 

DR. RAJU : T'm going tu try to ffollcsw rrp 

Q a number of things. What I'm going to try to 

summarize in the next half an hour or so is a set 

of research activities we have done w~t~~~ the 

PharmaceuticaS ~a~~fa~t~r~~g Initiative, We are a 

technology university and a business ~~i~e~~~~y~ 

and so we try ta use some of those skills ta try to 

understand the opportunities and ~~rnrn~~~~ate them 

to society, the regulators, and the companies who 

fund a large fraction of our research. 

The purpose of the Pharmaceutical 

Manufacturing Initiative is to describe and capture 

the opportunity to improve pharrna~e~t~~a~ 

manufacturing. Let me see what that means. What 

that means is, if this were tfie ~~arrna~e~t~ca~ 

industry, and the industry and the academicians are 

Ecxused on many different aspects of it, we?re 

going to choose to focus on this aspect of it. And 

really it's very rare ta focus on that aspect8 and 

Aat's going to be the subject of my talk far t 
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next few slides. 

This is samet ing that has been the cuu~s~ 

af many years of working, and we have had a chance 

to work with almost every brand na 

large number of bi~te~h~ and some randed generic 

companies as weILl., and su uver the years we feel we 

have had a reasonable set of experience base that 

makes us feel that maybe we can begin to make same 

CUnClUSiOnS. 

We were very excited to start this 

a~~fact~ri~g initiative at NIT, and if t 

cnn- goal, it seemed like a goad lace to start is 

tu find out what pharmaceutical rna~~fa~t~ri~g 

really was. So we went around to the vice 

residents of manufacturing, to the companies, 

society, ta each uther, and said What is 

manufacturing, what is this piece here?!! 

We were all excite What we saw was 

something very different. What we saw was an 

organization that was tul '"Don't be on the 

criticaL path/ Vou're nut as important as R&DJ~ 

r~Yu~~re a cust/ Vk3nY stuck oUt/ We sure ycm. 



do it the same way you told us for the next 12 

years, and show compliance, and we"21 cume every 

caupZe of years to your plant when we can to see 

ho well yuVre doing? And that's the 

investigators, as well. 

Fram a society, from the rest of the 

organization, there was a message that says, @Sust 

4onft screw u VhnPre a cost centerYV And J: 

can't think of anyt ing worst for somebody to tel.1 

fne:c because it means I: don"t add value to society. 

The vice president of manufacturing says, WOW can 

I win?'" And the definition af a win almost seems 

nonexistent. 

The result of that shows up in the 

implementation of the technologies, and weYLL s 

you some of the consequences and same of the 

opportunities of those technologies as we go 

Eiorward. But if this was pharmaceutical. 

~an~fa~t~r~ng~ en either starting this initiative 

St MIT was something we shouldn't have done, or 

naybe this problem, so-called defensive mind set:, 

is really the opportunity. 
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And we said yes, 

try to understand why, let"s try to understand the 

drivers of the system, let.93 get to the common 

things of science and technology, and then we"ll 

change the results that eume out of the ~y~t~~~ e 

then brc;rught a significant number of vice 

presidents of man~fact~r~ng~ who a 1 said 'IHOW can 

1 win?"" and said TLetQ3 aI2 get together. Let's 

begin tcl formuLate a W~~~~~~ strategy.f* 

Management, whit has a very Leading ~~~age~~~t of 

Engineering, and the Department of Industrial and 

Physical Pharmacy~ Altkmugh disputable, the 

Business SChZQQl, Chemical Engineering Schaol, and 

the Sczhool of Pharmacy are rated ta be cme. of the 

est in their disciplines. 

And we said, ere is a set of vice 

presidents whro are trying to figure out haw they 

zan win, Science we think should help.saciety, and 

science could be a win-win situation, Let"s begin 

to listen to their concerns. Ssmewhere along the 



way I since this is a regulated industry, we wiJ1 

have to figure out what we do with the FD.& but 

let/s keep them in the equation. Let's figure out 

what we want to do, what the oppcxtunities are, 

And somewhere along the day we" 1 start talking f-0 

the FDA, when we feel we are ready, ut we have 

said we"ve got to da it sometime, And I have been 

fartunate to be involved in all those three 

ferent disciplines through ormal aff~~~at~~~s. 

If that was that tiny little box that we 

call pharmaceutical manufacturing, and we al1 want 

to analyze it together to understand why it laoks 

the way it is, let's standardize on a few boxes 

around that bux. And if you think of 

pharmaceutical manufacturing as this 12 to IIS-year 

process, sometimes mc2rf.2, sometimes Pess, over time 

ij~hen yau have lab scale, pilot scale, and 

~a~~fa~t~r~~g scale work eing done, and over space 

jvhere you have the chemistry or the biology of t&z 

system done in the active ingredient, then the 

kxrinant physics around the ~urn~~~~~ts~ and then 

,he pill finished, and then the packaging which is 
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the paper around it. 

And if we say let's l.ook t this uver ime 

and see what decisions we make, and over space and 

begin to understand why, and figure out if there is 

a win-win1 what is the role to transform 

~~ar~a~e~t~~a~ ~a~~fa~t~~~~g~ we said thase are the 

boxes we're going to talk about far the next few 

slides * What aspects of those baxes should we talk 

about today? And we said, let's draw a big box 

mound all thuse boxes and say, let29 10~ 

pharmaceutical manufacturing and discuss it in one 

3f those dimensions 8 performance. 

Now when we talk about ccmtc that"s going 

ta be sensitive. en we talk abaut quality, 

between the regulator and the regulated there are 

Cfferent perceptions of cost and quality and the 

reasons for them. Safety is something that93 

miversal. I think everybody is doing very well 

Acre. 

And among these Choices, I will decide to 

Lhoose to talk about time because it means the same 

thing to a1.L of us. We all have the same watch. 
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It's neutral. The cultural aspects, the a~~ount~~g 

aspects, are something that we can deal wit within 

our companies. e rest of my talk, IJll 

focus on time, but a lot of my work involves cost 

and quality as well. We cant 0 it all. Let"s 

focus on something that we can all have a win-win 

So let's take the simplest possible step, 

blending an blend uniformity as a central 

performance measure of that simple step thats 

supposed to take five inutes. And being a 

chemical engineer who comes from the fermentation 

area, when I began to focus on this five-minute 

I was really disappointed because it's such a 

simple step and we worry so much about it. I: 

wanted to find out why and I wanted to find out 

Hhat the opportunities were. 

So the focus is only on this tiny step as 

Zen example of the possibilities over time, We look 

at blend process development from here to here and 

say, off-line, today's technology, versus on-line, 

tomorrow, day after tomorrow's technology. Where 
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is the win-win? What is it? What's stopping us 

Il.OW? What can we do a 

First, it didn't seem like it was the 

technology itself, We were fortunate, we had a 

professor from t echanical Engi 

Department who said, Were is light# here is 

lasers. Let's shine them in through the blender, 

and T think through the window you can loa 

uniformity as well as t at piece that you've been 

using for so many decades because somebody put 

their hands into the blender that way? 

So this is MIT's duct tape technology 

here, not necessarily FDA-approved, on a pilot 

plant, through a window looking at blend 

uniformity. The ecision is a very simple one. 

The question is a si pie one that says! 

;h7e done blending?" ich is "'When is the relative 

standard deviation or the signal at the end below 

30me number?" And the number is 6 percent, 5 

percent, 4 percent, depending on where you draw the 

Line. 

But if that was the simple question, the 
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answer was not very disputable. We could do it 

very relfably, de~e~d~~g on where you start, what 

the technology is, LIF, une of our inventions, 

together with NIR, something that brought u 

together, and a lot more analytical technologies 

can do this very well. 

The technolog was easy to develo 

relatively-- is pretty well developed today. This 

is an opportunity for us to do something about it. 

Now what? We have so ething with duct ta 

s and some of our lants e Who are we going to 

start talking to? at do we compare it against? 

And the obvious question that says, 

compare it against what you have already, and that 

is the thiefing assay that 1 told you about, these 

rods that are put into the blender and then samples 

zaken out physically. We now it's the thieving 

itself that drives the variability rather than the 

x24ine sensor. 

And then we say, "'Can you compare the on- 

line sensor with the off-line sensor for different 

active concentrations to determine end point? It's 
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dear that on average, you can. It's clear that 

the new tee nology is less variable than the old 

technology. 

The question t en is, do I still have to 

use that as a benchmark to prove my new tee 

when it's the old measurement that"s the p~~b~~rn? 

Xf it is, then urn going to have to collect a lot 

of data, not because it's a blend uniformity 

problem but because I' comparing against an old 

measurement technology where the measurement is the 

problem. 

The question then is, how do we begin to 

formulate if this is the right strategy for us to 

3'0 forward, or we should look at the process and 

the product uniformit which is really what CG 

should be all about, and we all agree it is. 

So what? We ave a sensor, developed 

gmetty quickly, that's mountable technologies t 

3re similar, can do the same thing, may be less 

aTariable. Let's figure out that it means something 

20 all of us, as otherwise it's not worth a purely 

scientific exercise. 
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Let93 define cleaning. Cl aning, yesI it/s 

that five-minute step, but it has a lot of stey?s 

before and after it. If we want to understand IF 

what?"' we want to understand what the consequences 

are cm the two sides. 

ILLending really has these different unit 

operations where you clean a blender, you load a 

blender, you mix, you sample, you transport to a 

lab, and then you have a result and a decision 

here. You can be undermixed, mixe , or then you 

ave to discard it if you"re overmixed, and this is 

a new phenomenon that is quite well described 

within the industry, caJle segregation. You can 

actually overmix something.. 

The point being that while the physical 

process here of making something i here, the 

information process of measuring whether you have 

succeeded is far away in another functional 

3epartment. When the material. process is 

Tkconnected from the hysical process, what is the 

space between the two called? It is called 

inventory. ifference etween the 
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material process and recess, an 

that's why we have all these inventory levels. 

So if we were to transform from on-line to 

off-line technology, e have tc2 get the ~~~ur~a~~~~ 

and the material flow to be in the same lace. An 

so if we can. get the 0 -line sensor onto 

blender, on that simpZe operation, 

the business processes that were talked a 

the previous presentation, and we can put material 

~nforrnat~~~ flow on t e same place. e can not 

zmly do that, but once we know when to stop the 

Aend, n start figuring out what to do a 

Jariability within the lends. 

And so we said, '"This looks like it's 

important. It looks like it could make a 

Efference. Let?3 try to figure out how big a 

riifference it is, because the bigger the 

lifference, mcxre likely we would want to do it, 

store likely we are going to start ~ommuni~at~~g~ 

ncre likely we're going to start sharing ata? 

And so we sai uLet2it capture all. of 

zhose steps," the blending steps t at 1 told you 
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the cleani the charging Qf the active, 

the blendin , the sam gf the QC, the decision, 

and the retrievin %et's capture all thase 

steps, collect data from all t ese companies s tt e 

have a consortium, SQ we have a basis to collect 

data. "%et"s try to figure out how we do it today 

and then ask uw can you do it tomorrow/ 

This, for example, charge active can be 

modeled by each of its steps. You clean the 

blender and then you load the blender, You can 

then go inside the QC lab, and you can see you 

transport to the C lab. You bald in the QC lab, 

you retrieve in the la Yau then prepare, test, 

and analyze. en you have the people in the 

and they're all busy moving from here to t 

trying to do a measurement of product uniformity 

ased on this old technalogy. 

Let's look at process development of just 

blending, now, just blend process evelopment 

versus the old technology versus the new, and say, 

let's say that in that day, January I, 2000, when 

we celebrated the new illennium, we continued, an 
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we do, to use the old technology. HQW LQnCJ WiJl it 

take for us to actually get a ood blend, based on 

today's industrial practices? 

And so we start the blend process 

development process, and you can see the blending 

taking place, ing place, going to 

the QC lab, a decision being made. Is it uniform? 

1s it blended? You then go to the lab and you have 

a different organization figuring out whet 

approve it or not. 

The arrow there indicatin we just got our 

first blend below the RSD specification, and werre 

so excited. We look at our date, and it's the 4th 

of January in the morning. We started on the 1st 

for this 5, 10 minute operation. Now I've got one. 

There's this thing that says, if you can get three 

in a row, you're all set for the next 12 years, or 

at least the interpretation of it that says-- one, 

I've got tWQ, 11P.l sf a sudden we?re not getting 

the third. But I got the t It9 now five 

2ays in. I go into my lab and I look at what 

everybody is doing. 
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Now you can ook at what eople are doin 

and if it's red, it means that they're very busy, 

all your QC people. QW they're really usy, an 

they"re rea usy moving the samples within the 

La to figure out if it's uniform. Because Pm not 

sure this one is going to ass, Pm going to take a 

few extra samples. 

Since most of our analysis is based on wet 

emistry rather than somet ing you can do in the 

processl and most of our products are solids, you 

have a whole bunch of wet chemistry based HPLC. 

equipment, red, indicating that they're very busy. 

We have a Lot of busy equipment and people in t 

lab, and since we're not sure whether we're going 

to succeed, a lot of material information leads to 

a lot of samples wai ing in the lab, right there. 

You can go down to our lants, not just 

the lab, and you can say, What are the operators 

doing?" Fairly busy, not fully busy, because they 

finished their part. They're waiting for what to 

30 next. Blenders waiting to figure out what to do 

next, because they don't know the result, The 
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result of information is separated from the s 

hysical aspect of the actual. making. And hat is 

e.difference betwee the two called? Inventory. 

That"s where the period costs, all t e costs show 

Now what do we do? 

Well, we say we've done t here f s 

this argument that"s a very corn If you 

look at the industrial average, 2.7 percent is our 

ZOSt Of CJOQ 73 percent as a result is our 

gross margin. Wefve done three in a row. We YlQW 

#ant to ask the question, should I do a fourth? 

Should I do a fifth? That would become the trade- 

Dff of time versus cost versus quality-- 

CHAIRMAN LANGER: Can you use t 

Ricrophone? 

DR. RAJU: --versus cost versus quality. 

Fhe question, the common response Q that is no. 

lfve done three. 1 pretty much un erstand our 

xocess, given the tee ogy that I have, It's 

IOW five days forward, and Pm going to go forward 

:Q do this for the next 1.2 years. 

Now f during the next 12 years you have 
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another argument. It93 not a time-to-mar 

argument now, if you"ve been ap It"S ZlQW iZk 

cost of changes and cost of plements arg~rne~t~ 

and there you have this so-called cost of 

lements and paperwork argument tha 1 -talk 

to you later. But before we go into rnanufa~tu~~~g~ 

let's stay in process development and do it right, 

and go bat to the same date of January 200 and 

see if we might learn something. 

So let's go back to January 1, 2 

same date again, and say this is exactly the same, 

exactly the steps. I'm not cheating ere. 

Jharging the active, loading, and cleaning. It's 

exactly the same ate, No practices around 

changed. othing changed around cleanin nathing 

changed around sampling. he only thing that has 

changed is you?re using the on-line sensor that you 

:Qok a few months or a few years to discover, 

although there is a lot o research that was done 

3efore it. Letfs get started and see what kind of 

3 trade-off we have across quality, time, and these 

competing alternatives that make our life 
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think about the blend itself an 

self d which is the process understanding job, and 

maybe they' ore fun, and maybe you"1 keep 

them a little longer, and maybe you can ay them a 

little more. 

You just got three. You/z-e not exactly, 

in removing some non value activities, potential 

for value-a ded activities, you have a whole b~~~~ 

of equipment that was once busy an now is not 

necessarily busy. 

You now have another question. You knowf 

if it took you a day and a half to do three, maybe 

you can go back to those three and figure out, 8'You 

know, I'll have a higher standard." You can do 

four and itIs sti 1 two days. Take three days, you 

can do five. You can do six in a little bit more 

than two days. 

You now have one twice as many runs, YOU 

ave done twice as much, maybe more, process 

understanding. You now have a basis to say, V?rn 

oing to do something I understand for the next 12 

years, because I chose to open my eyes, to develop 
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sume basic technologies.tf What would the 

regulators, to make them understood and 

communicated? An we al.1 want 

together, because ac2tuaH.y my uniformity may be 

better, my measurement is certainly better; I may 

be faster, I: am; I might e cheaper, I am. nd it 

didn"t seem like anybody in this overall societal 

framework lost along t 

That was product uniformity, and we can 

keep going forward on t Let23 skip to the next 

step, because I want to give you another 

representation as well. 

If you were to Xaok at old versus new, by 

looking at the business transformation of t 

processes based on technology, that means looking 

sutward and deciding to work together. We have 

Eundamentally changed the performance measures, 

whether you measure it as cost, quality, or time. 

I said 1Y.l.l focus on time because it's 

ieutral. The impacts are not 10 percent; it"s 

es in terms of blen process development time. 

rhis is the old technology where you have one, two, 

MILLER REPORTING CO., JNC. 
735 8th STREET, S.E. 

WASHINGTON, D.C. 20003-2802 
(202) 546-6666 



or three blenders. 

Whether you 0 on-line technology versus 

off-line technolo it is not necessarily the 

factor of 10 improvement* It's the variability 

reduction, because the predictability cumes when 

you automated and understood and t en automated 

your processes, and there are all. on that sensor 

instead o being in a human 

variability of deciding whether it"s Monday, 

Tuesday or ednesday, and whether I'm going to wait 

until Monday to move my samples to the lab. 

But there's an investment that has to take 

place across all of us to get this to appen. his 

is an argument 0 the potential, that you catalyze 

us to all work to ether to make it happen. 

So this is not 1. percent here. Me?re 

talking about 10 to 15 times improvement in 

manufacturing. If CGMP is all, about variability 

reduction, we get that certainly. To become 

independent of some of the product and organization 

T think would allow for a kot of generalizability 

beyond. 
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So we took a little piece called blending, 

itfs five minutes, and we saw this huge 

portunity. That was the op~o~t~~~ty across time. 

Let's look at the op artunity across space, and say 

let's look at routine manufacturin rather than 

process development, and say where is the time 

being spent on average, first? And if we look at 6 

sigma, it.27 about loo ing at below the average, but 

let's start with the average. We have to simplify 

life. We have to start with avera ecause 

that's one number, a summary of reality at that 

?Oire. 

For the sake of simplicity I will not talk 

about the active ingredients. Since we finished 

this example, I'll. focus on this example, and we 

zan have so many different products once we decide 

to Look at horizontally, and if 1 choose just a 

high volume product you might say, flYou know, you 

forgot the others, tl so we look at all the different 

representatives and loo at where time is being 

spent. 

If you look at our processes, you"ll find 
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they look unbelieva 3_y similar. If I go with the 

standard set of color coding, blue for the process 

steps and red for the QC testing steps, you'll find 

that we measure qmal.ity very m ch at the end, wow f 

it takes a lot of time. WOW' it was pretty 

expensive. We don't real3.y necessarily measure 

significantly in-process tests in a few places, 

Very rarely is there a feedback loop. We often, if 

you don't feel. happy about something, we throw it 

out. 

There is raw material. testing. 

steps here are all about the chemistry, and this is 

about the hysies, most of our specifications are 

sround the chemistry, even though we really do 

ghysies afterward That” s one ar 

The other argument is saying, given this 

process flow, where is my time being spent? And so 

let"s draw that same process flow iagram in ti 

2nd you"J1 find here is where I'm spending my time, 

2nd here is where spending my time. 

process f as you saw on the previous slide, takes a 

Lot less time than the testing itself. 
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Let's look at another process, so t 

make sure that Pm representative, and this is t 

benefits of being in a consortiu Looks very 

similar, testing. Missing here,, a lot at t 

You then say, let me open that up in time, and then 

you see time, and you see 60 days for just the 

physical formulating of it. You see a lot of 

that in testing. An then you expand that out and 

swf "Let's include t e API, and let's look at t 

time from the beginnin to the end? nd then you 

say, "IThis is close to half a year now? 

Now, if 1 was making potato chips and it 

took me about half a year from the beginning to the 

end, I don't think I would like what I get at the 

end. But if it's tablets, I: think clearly we have 

different kinds of time dimensions. 

But somewhere along the way there's an 

Dpportunity to look at time. And half a year may 

not be necessarily the place we want to be, but 

Let's look at t e drivers behind the time. 

before that, let"s make sure we look at complex an 

Liquid products, so that you are convinced that we 
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ave looked beyon a few examples. 

Were are examples of the C! time, which is 

the process time, in iquid line, 

sterility test that totally dominates the time, 

And here is the testing time versus the process 

time, and if you were to summarize them all, in red 

are the testing times, in he are the process 

times, six examp they Look similar or do 

they look dissimilar? The reds look very similar. 

The red laoks very big. 

Now I began to wonder whether I should 

have called in the MIT Pharmaceutical Manufacturing 

Initiative or the MIT Pharmaceutical Testing 

Initiative, because it seemed like all the time was 

being spent in testing. ut is it just testing? 

What are the drivers behind that testing is the 

next question, because we've got to understand 

And if you look at the drivers under that 

testing, you'll see in green is the process itself, 

and here is the actual test itself in blue, But 

211 the red are the manual transfers, the 

interruption of the process, the securing of the 

MILLER REPORTING CQ., INC. 
735 8th STREET, S.E. 

WAS~IN~T~N~ D.C. 200~3-2802 
(202) 546-6666 



9 

samples, the document the transferring to t 

lab, the testing at t e lab, so-called non value- 

added processes. 

So if we were to develo technologies, it 

doesn't matter wheth LZF or NIR, w 

that matters? If it's LIF or NIR, it would only 

impact this part of it, What really matters about 

any technology that we would develop is the word 

llon-line'" rather tha e words % F"' or rrNSRBff 

ecause those are t e Ones that drive many of these 

paper operations, There’s an investment we have to 

ut in place to get there. It seems like it's 

quite a doable task. It seems like many of t 

technologies are very much in place. 

If you then broke that detail down 

urther, you would find that the actual test itself 

takes 2 percent of the time, and it's the paper 

aspects of the preparation before and after that 

takes 98 percent of the time. You've then got to 

say, what is the technology opportunity to deal 

Sit ese, too? And that will come along the way, 

bu that is surely not the igh leverage place at 
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this time. 

If we were to now summarize what did we 

learn here8 quality testing is iscontinuous; 

testing times are large; testing times are more 

than the process times; and it's the off-line 

nature of the test times that drives t e overall 

The word i"on-line'" is a very important art 

of what we want to do. 

Obviously we want to look beyond the 

average 1 and that"s where the learning is going to 

begin. So let's look at those same processes that 

1 just showed you, those six, and start looking at 

different aspects of the time rather than some 

average number of that time. And you wiXl.. find 

that all_ times are not created equal1 and you wilJ, 

find that while you w.ildL think your cycle times 

were 25 days or 3 days d and that9 the one 1 

showed you, there is another cluster of batches 

here in different colors that are totally different 

from everyt ing else. 

These are the so-called exception batches 

or variance batches. And all of a sudden something 
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